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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To make possible multivalue gradation 
expression capable of modulating the pixel density 
constituting one pixel over a wide range and to make 
possible recording of high image quality by changing dot 
recording timing by providing a control means controlling 
a recording head so as to drive a plurality of dots in one 
pixel by two or more scannings. 
CONSTITUTION: When a printing command is inputted 
in a step 100, the number- of-scanning counter (n) of a 
head is reset (S1 10) to be made incremental (S120). 
Next, the delay time (d) before scanning is set 
corresponding to the number (n) of scannings in a step 
130. After the delay time (d) is set, the delay post- 
scanning corresponding to the delay time (d) is 

performed in a step 140. Thereafter, it is judged whether the printing of a printing line is 
completed in a step 150 and, after the completion of the printing of the printing line, the step 
100 is again executed to return to the input standby state of a next printing command. By 
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performing the above mentioned control, the ink dye of post- scanning can be fixed on the 
surface layer part of a recording medium and gradation reproducibility of high image quality 
can be realized. 
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ABSTRACT 

PURPOSE: To make possible multivalue gradation expression capable of 
modulating the pixel density constituting one pixel over a wide range and 
to make possible recording of high image quality by changing dot recording 
timing by providing a control means controlling a recording head so as to 
drive a plurality of dots in one pixel by two or more scannings. 

CONSTITUTION: When a printing command is inputted in a step 100, the 
number- of-scanning counter (n) of a head is reset (S110) to be made 
incremental (S120) . Next, the delay time (d) before scanning is set 
corresponding to the number (n) of scannings in a step 130. After the delay 
time (d) is set, the delay post- scanning corresponding to the delay time 
(d) is performed in a step 140. Thereafter, it is judged whether the 
printing of a printing line is completed in a step 150 and, after the 
completion of the printing of the printing line, the step 100 is again 
executed to return to the input standby state of a next printing command. 
By performing the above mentioned control, the ink dye of post- scanning 
can be fixed on the surface layer part of a recording medium and gradation 
reproducibility of high image quality can be realized. 
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^><ommmmz^>^x. mi 7\z^rr^uy^m^m 
u-cRwrs. bbbbs^tpihkus^t* 1 o«kb 

>t!n-^ (MPU) > 1 2IJMPU1 1 *t*ffT-5« 
m §«#LT:fc<:j^:^y*ffl©RAMT*S. 1 

4 tte»A>-, k i 8 fc^'r^iaft^-^cDfti&aifliftff 

^y-h7W-TT*0> ^f>^-7i-X10, MPU 
11. RAMI 3|«©5 f -^oeil«HI'feff'5. 2 0tt 
SB's y H 1 8 £«i£TSfc£<Z>* Y U 7*-*, 1 9 

HSBJBrTS'Sy HF^-YA, 16, i7^n^n» 
^t , J7^2 0$ffiim^H 

[0045] ±&Kwm&<Dn#*tttmr*t* <<>* 

-7x-X 1 OfcaWWA^ty-hTH 1 4 t 
MPU 1 1 tOBTERtW^U > hJBflDEB?-* 
tC^Man^o ^1>T> *F^>f7tl 6, 17jWB 

So 

[0 0 4 6] C<Dj:3!&:««*«^&*»|8T©iaiS« 

[0047] <*bb i >s i *»wfca«ans 50 



&B!¥6-2 6 2 7 7 3 

^f^yxy MBS&S I J R A©«8B10PJ^T^ 
S. gJtC&^T. Blfr*— *5 0 1 3<£IEj&®!gK:gKl 
LTKIiAfiil*75 0 1 1, 5 0 09^LTIMte-r 
S'J-FX*U 3.-5 0 0 SOmfiimS 0 0 4fc»Lt 

S. 5 0 0 2 tt«SJ¥;L«T;& D , * v U y ^#»^|rJK 
teot!5:y7r>5 0 0 OfcttLTjfJET*. 
[0 04 8] 5 0 0 7, 5 0 0 8tt7th*^7T, + 
0 0 6©£©«^0#ft£«BL 
T\ 5 0 1 3 0Ism^lp|«»^^ff^rc^CD^- 

>*«l*aif**. 5 0 1 6ttHB»^y F<0 

«rffi^*Y^y^r^^Y>y^SB«5 0 2 2&3S3rr£ffl$ 
5 0 1 sttJUD^Yy^ftftR^i-r^Rsi^aT? 

+ ty^lP5 0 2 3^LTE»^^ F<Z>»5IEI« 
£f?5o 5 0 1 7tt^U-->dfyu-HT, 50 19 

0. *MM5 0 l 8fc£ftSt«»;*Jtrr^s. :/ 
[0 0 4 9] 5012H 9&lM9LV9&\*m»r*tt 

[0 0 5 0] £tl£>CD*Yyfc?>^ ^U-->y, R 
3llslttft* *Y U y SW^-A-Pi^a >«®®»c^fe 
ttfc'J-HX^'Ja»5 0 0 5(0ff«l:J:t)rtn6 

[0 0 5 1] *«T©>f >^5?xy bi3—bVyi?l J 
Ctt. 01 2<Z>&ffi0Tfc^S£5K, <i>#<omfffl 
^**<ar3W5bOT, -Y I TGDtfc* 

fficfcO fcfcT*Mc-Y >#&3Ly baz^ h I JUCD3=*3 

««atlTV»«*YUyxHC (H15#RR) ©ttBifc 
»^B, *J:t/««««jati:{cJ:oTB9SB£»an5fc 

So 

[0052] ffiGttB^«v»T4>Bnn (^k-rx^- 

;W a«*ff5i» ±»09Dt^®BBHflH^EB^ 
[0 0 5 3] K»BBatt-C*^ItV^>^ fc cBB«S 
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(7) 
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[0 0 5 4] ^t:^«S360dpi (dot/1 
nch) . y^»64*. ta®it&3 000 V/ 
®-JX)V. 30ng/dot, tfH>?>>xy hf2@ 

[0 0 5 5] E32&. m^y^^mvr^y^vjLy 
fit>&tsmuw¥\oi$o tmmmm (Efts*) vmm w 

[0 0 5 6] m3l*. l*£g, 2£«g. 3>£&g. 

2 Z\zMB\Zl£^l,T^%Z£.t)mWVrc. «*>SBJ* 
[0 0 5 7] l^erc^LT-f>^Og«tC^oX 

#©*M*#*rtU:u 2 7£&m\zW¥Tz>'i>?<Dm®t 
m&&®®v<Dmmm&$nM&mzm¥vtz'i >z<o 

*<&s*c!>a:»&rs. 

[0058] a»E©j:dte, ra-fr*E»«»tis-5c. 
rzi>?omm^mm#<Dmmmzmz>z£u<mf$ 40 

[0 0 5 9] *C.T^*»^»C****Jfi«rttHT 

[0 0 6 0] a*aiE©-f >^*t«**©-f >*©jB»k: 



1$B¥6-2 6 2 7 7 3 

12 

^ *TfSo T*jfe«*ff t> & t * 

ft) *DSLfc«#fc*^T**H»tE»aWE#tSff 

mmzi>?0&mmmLT\,*%z:tf>mz>. 
[0061] K-t©c^6*Bw*«H"r*^air» 

l/>^l:I-)T^8tl»o ^frW^^ 02, ^ 4 Ktk 

mm&m*mwcmzfe&i)mt>n%£5\zMm*fT 

[0 0 6 2] ^frttEffj$J:D^«iattKB«At)Te 

m&ff5m&<Dmi 7cdmpui losm^iuz^^x 

[0 0 6 3] 7>tv?1 0 0 (S 1 0 0) T?ai*A^*« 
A*Stt*£> *\y FfiE)*«lHl**r»^"- (n) **>J 
•fey hSft (S 1 1 0) >**J^>hSft-6 

(S 1 2 0) o 3 0T*&g[eI& (n) \Z 

j6&t*m><mb3»ib <d) *tyhsn«. saiacD 
motextumsmm (d) »*t*HBfc»fcBj*Tfa&Dn 

= 1, n = 2T«d = 0TabD> n = 3, 4, 5T«* 
h*nd=l, 3, 5T&3„ SM^ra (d) t^h 
X5ry^l4 0T (d) tCffij£U&gM&j££ <f? 

#ff*>n*. ^ftxf^yi 5 oTttaiw^w 

fcBEffO***«3H7UTV>»^«#ICttX'ryP f l 2 0 
teRoT£3ltlHl* (n) &-T>^U^>hL£tTf^SI© 

J»Tttt*«»«l*aSfr5fca6(3E>it*III* (n) *t5 
[0 0 6 4] «»©J;'5ite»HPftff52:tlC±0, ^ 

[0 0 6 5] ^:*5, *SUS«T?ttlff*»*Tr^«** 
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CO 0 6 61 ^tJOS^fflfe. e»^\y F> 

C o o 6 7 ] Miacoia < , l HiRft**3fe*K»»T* 

RF* hT?»j*r*H^#^Rfc, lRSfclftttRF 

ft«Ts*TU*5Hia»w^aft«v^cta<, i 
Hssa* pj6g t ufc-r y fears &&9r?«r 

[0 0 6 8] <*M«2>2fcfc«IBft:fi'&V^C!)«f»SJg 

to 0 6 9] tte£jfcm-er±. im®RRtt££Rfc: 

U *©ns*^^-^h (F-*;MVW9i!n> ojgfc 

T^STS?*. 0g*tf. 1 F* FOtttMk&SRBfc* 
WT n>*t*B»©±H*«3 B7?*ott) 15 <= 5 * 

3) nmvmwamimnttfi*. cn\z^t), &x;v 
[0070] i p ^ h o ©«tfflR£»iirr s— 

^1>T PWM«f|^R©RW*KTfce"r. 
[0 0 7 1] (PWMW) E3®^#^bT*H 

[0 0 7 2] B 7 IJWSR2 6ft5»»J/WXS 

BE. Pi \tmWt<Dftfflt!ftfct-b/Vl'X<0£tl6)<D/VV 
X CKT* :/Ufc-F/WXfcH5) <D/Vl>xm* P 2 

fw>^-;w^fA> P3«2#B(o/^ car. 

T, , Ts fcfcPi , P, , p 3 *ft»«fca&CE>l©pa** 
ltv>*. JB»«JEVortt» ^omm^frinsns^t 

»ttftnxife#€DiB«t mum, mmt+tm^y}*® 

Pi , Pa . P 8 ©«TJia*/Vl/X*^jL*t>©T» 



(8) W6-2 6 2 7 7 3 

T-f > 9 * 2SiS3I&jO*£ U fc ^ «fc 5 Aft (r »fi * *i 

[0 0 7 3] <1>*—tVljr<1Ix\Z* y^t-h/^X 

[0 0 7 4] «Atf. 08 (A) (B) K^TJ: 

fca^TBMirr*. NH (A) *5£tX (B) 

siflUBft^y F^-m^fc^T^n^vr > 

^»Blc»ofc«K«KffiH**r»EI»iEHHT*5 0 
P^fc&^T. RAttXRft: (RfciBfc-*) W:±!E«« 

&«&©»30*»j*3nT;fe?K ^«tk— f (tju 

[0 0 7 5] R8 KSShSBR'Vy FfciS^T, En 

♦a? SJEVor = i8. o (v), *>r>t:-FAWx«p s 

= 4. 114 Usee] £U 

t £0 — 3. 0 0 0 Usee] OttHTSftSltJWB 

-&> astr^-r^^^ttmavd [ng/dot] 

kt— b/VVAmPi [^sec] t 5*1 

[0 0 7 6] 0 9«»taig<D7 r l/t— F/t;^ftStt$ 
^t*»0~C*D> SJc^ViX, V.BPi =0 [m s e 

c] <Dt$0>vtm&%7KV, zom\tm s\z^r^\y h 

49 iIST» =2 5t0S&rVo =18. 0 [ng/d 
ot] Tc^ofco BI9©ia«lafc^**l*«k5K> 
t-F/t;^<©/^PX*Pi coitJQ^UT, HtUlV 
a WVlzmP* *t0^6PiLiiaTf«Jgtt**bTfll 
«JL, A;^«p, ««Pil»t J;D*#Vi«BHTtt*©« 

[0 0 7 7] u(7)i;^^ /wxiBPt cDSE-fbteWra 
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afc«-r***W"CttPniir = l. 87 (us)Tfe 
*), H<Dt%<DVttomZVi*i =2 4. 0 [ng/do 
t] X&ofc. etmSVd ^fflfP^t^^i:^ 

^MiPlUAjH PliAl=2. 1 [/zs]T?&*K 

£OD££(Dti:tHaVnAi =2 5. 5 [ng/do t] T 
[0 0 7 8] /WX«#Pi B Ax*D**t*«^ tttti» 

[0 0 7 9] ^9lC^TPi =0-Pit«r [us] ©IS 
[0 0 8 0] 20 

[»1] 

Kp =— - — [ng/jzsec • dot] 
A P i 

[0 0 8 1] ttez>. c^ScKf 

Ut-hWXPi ^HaPniiT^Jltt^&ft, fiB£ 30 

•?%>&o ke»<\ y f &v>±mm p 1 1 * t ^s^TRttfia 

F^ictf-f >#fC*5V>Ttt, Kr =3. 2 0 9 [ng/ 
n s e c • d o t ] T^ofco 

[0 0 8 2] -OjfrSJxy FEB^y F(DW:ttJS£gW£ 

hi o«ttajs^tajsfe#tt^^-r«iBi^* 

[0 0 8 3] 
ft 2] 

Kr -x™^ • dot] 

[0 0 8 4] £CDt$$CKi KHBt&&#K:kiJ;£ 



1$M¥6-2 6 2 7 7 3 

iff 

0. 3 tngA - dot] Tffcofc. £l±. ®9i5ct 

tfHl o(c^-r^^v^^ttc<toT*^ic^ 

[0 0 8 5] ±fi«Ttt^^;W^XTOPWMKIiill 

«©reWT*o F u ^wwxswp^/wxt 
**«rr * * -f > a;i/x p wMMto&srcs r> t *> a 

[0 0 8 6] JK±0> J: o \Z. 1 H*^©JTSii* F y F 
l HyF©ttffl*»9^teJfcC 

[0 0 8 7] ft*. lFyh»ftD©ttlB«*«t 

^±EPWMfflffiI#ia;(i-^|gW^fel9, ffitctfiAtfira 

S££iB£l*£<fc5fr* 1 Fy F©ttJti«£*ire*& 
#RT»ntfPWMW«l#afclB3SStlSt><i!>Tttft 

[0 0 8 8] 1 F V F hit 0 CDPtfflS^H^'&^PtW 

[0 0 8 9] <3«K«3>5fcK:H«iM8r*«TS**J: 
fcfc<3&fcafx;P--:/* F (F— ^S^WrlB) 

[0090] iHEftikflro*, «3eaE»^s»m«s 

[0 0 9 1] -f>£S?xy FE«««fc*oTttffl¥D 
u t yfcJ:oTttffl*Lfciaa©W^tt*<ej»«lB-c 

*tt»T««^W*T*£a&lcra* ME*««fl!>«fc'5fc: 

[0 0 9 2] 3|MflrC»%ttfll 1 <^>0 2 OlSft» 6, 
mW*m Dig L 1 ^— ?«DW«*T«E*»{(e*#Br 

E»*^7**-5. 
[0 0 9 3] «±<DJ:ptcW«l^fT5*lc^D> ^»J!S 




(10) 

17 

[0 0 9 4] ft** **»«0T»»4-«iUTlB«««:* 

- FTS £ &fc£oTW^£SHT*BW*TH-r «fc 
5ftWWT*oT%AVi. 

[0 0 9 5] *^«THJIIIff*T?BI*3WIIT 

[0 0 9 6] SStCte, 3BB»B**<Ctft<Bi^"r 

*«*7bT*&^. 

[0 0 9 7] 1 ®3S5K&& F y F &ft*>&tSfJ%&&ffl 

to o 9 8] <mffim4>mm$mMi> 2,*3fc«o 

AH£a<Z>aa& **V>tt^vF«>#»a«ft£©* 

mux fc «t o r w& tcft * ct 5 mm &n o r 1 1> t * 
[0099] ana^ao* ff*a*«*#i&rbfe#r* 

Fftfcifc«»fclPl±Uft^©tt, &M&XM*> 
&snfc-f >^©> EB«#^©«aa*©*K«fc*5fe 
»©«»tt«»*fcjBH-r * &© bfc. 

B£ftB£J:DaaB«a&*. cfc^T, _L|21 Fy F 

©ttffiBfcfcfr-r sea's* F©«a«. J8Kgifg<Di&& 
©ftv^aaaawMftR«T*aH«ftttfci«x*-^ 

ft£o 

[oioo] *iK«4"ett, «B«««^nT^sHH» 

[0101] HllfJ, «B#B*>nT^*«BS«0> 
»30>&§H&*>ftJ:5fc> — »lr«a*Bti5tons 2 3 

a. i, 2**BtettaaieijBtt»fcftVi (d = o) 

ifi* 3, 4, 5jtfiSlCH:*nfnd= 1, 3, 5=0>ffl 

©aa«pn««a&-rsj:5»!wsn«. b*>b«B»*i 




1#BB^F 6-2 6 2 7 7 3 

18 

= 3, 3^Sg1?d=5, 4tS@Td = 7, SjfcttB 
Td = 9 »Oi»JB«iSfctu IJ*i«S©Hl^ >^ 

[0102] ^©ct^ic^iw^ff^cttc^Dv a^ 
js«>fttiaaaa»Bi*R3eT?€ri«iHaift(tti:i«x;p- 
(F-^/wvfwro <Dm£*m&?zz:£im 
mttez* ft*. **««icfe^T^ swii^nT 

*&♦ HHaa0aa&«*&&n*^a7*&*u& * 
*Mo»awB*aaT6aawn«»^H«»o»j« 

[0 10 3] ftfe> 4*fc-f>^S* 

x* FBBa*iCO*Tt>, -f >^fttW^fTt>^-2>fcise>tr 

Mh\ IB»*«fc*^Tan&»**t>&6f feODT 

[0104] *©«a»ftaj5R^jBafco^Ttt, es*. 

tf, *H»W!M 7 2 3 1 2 9^a». ^4 7 4 0 

7 9 6^w«»fcM**nr^sa*wftHa«a^T 

fx5fc«!>jW*blr>. r«>^«3rli^>5 :f v>Fa@, 

3>-r>rxa.7xaiovii*nfc*>affl»r«T»**^ » 

StlTV***- h J WB»fc»*bTfiBSnTVi-&a» 

asa»tc. gsft^(c»«:bTv^TS»s^@^s^ 
»fta«±#s#**^ft < 1 1> i o©B»«*saao 

ba&. Ba^s^F©a«saBfcwiiaft*i;s*T* a 
*»te2:©«»«^ic-»-Tf»*b*:«# w>*> 

*, JR«teJ:0a:aifflMa*!frbT«» 

^ibTll> XB4»t i lFa4 4 6 3 3 5 9#93»a, R» 
4 3 4 5 2 6 2-l»9IMafcE«SnT^SJ:3ftt>©** 

abrv^ft. ft^ ±Eaffaa©aa±#*fc(w* 

%^<D*@#fF^4 3 1 3 1 2 4 99!M*KIB«*nT 
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[03 0 5] mm^y K©«i«tUTtt, ±m<D&wm 
om&vmtfL <Amttm*it\mfimaK> omz 

&#H!fcffJg4 5 5 8 3 3 3^Wffl&, #@&ffjg4 4 

5960 o^wfflw&mwcmf&%*$£wiz<£*tiz>b 

t*»bh 59-12367 omotm&mttfr^vm x> 
^m^^r^m^\±mmzn^^m^mm^ 

9- 1 3 8 4 6 m'jSM\z£\,*1tm&£Vr 

b^KW^mmm-cto*. f© 
[0106] zt>\z, wmmmimBT!*&Kim»v> 

[0 10 7] M^X, ±m<D<kof£i'VT)V#'(70*> 

<D-e*. mw*mzm$ii£ftftm&^y b\ admass 

B*#fc»»*n* c &TttB4^&0«^ttttR* 

&mzi >?&>2 tflmf 6 n^^j -hu^ y © 

[0 10 8] *»W©IB»««fl!>«ri6tUT, IB 50 

[0 10 9] JMt^SRB^y l*©MH&V>b 

«tV>. ffcfrt^ «*tte*£B©E«*-!*£LTtt 

ic«fc£:7;v;fr5— ©&E@^-F©^&< 
[0 110] SSfcJnAT, H±KWL 



!t#BB¥6-2 6 2 7 7 3 

a? 

%&5\zmifflm?zbmi^to-e2b2>fr?>, mam 

^ >^*jav>Tfc«fct>>. V^tlfcUTfeJIftX^^O 
BBMlcJSi;fc#4l:J:oT'f >^)W(fcl. ««-f 

*T?fcBfcL»a**©*©J;3tt, &x*;!/*©tf# 

54-56847 #4**** »ttttBPH6 0-7 

1 2 6 0*ii«H;:fift3n*J;5fc, *a«^-na« 

[0 111] 3&fcjD*-t\ *JJW>f>^5;xyhB» 
[0 112] 

z>m?$^m&wiwt££\z&r)^ imm&mffctzmm 
mm&Rto u>^\zm^ xmm~rz> - t)WT*5*Bi» 

t-esSSB«ft|t©E»*W«tLfc-f >9&3l+j MBS 

iia i ] $mm i K:«(t«tBftSBcE)iiia«ii^r«aK 

[03] BB«#^©>f>^ SrKWr^»9J 
[04] jt3EBft^^©l9©^BiKftKa>Bfi(Sie9! 

[0 5] GBK^^^r^^^ffiiAd^nnrdRn 

[06] EBJffia^JHftjRT^n-^r-hT?**. 

[07] inw 2 Tffiti ^n^^iinjvx^t^^ ^ 
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[HI 0] ffift'Vy HOttlgt*t»ttHT*-&. 
[HI 1] MHiRftSft£:j£lEfttiE)£>jB]Bei«m$£L 
fcatH-C**. 

[01 2] -f>?s?iy h*-hUy^©«BBft*r» 

[HI 3] -f >^5?iy h*?-HJ iy5?©*Mi&^-r» 
&0T&*, 

[014] -f >^^>^©Wi^T»fflHT*^ 
[HI 5] >f >^^xy h*-hUyi?(Z)Jtt««lBS5R 



(12) W6-2 6 2 7 7 3 
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[Hi 6] E«^y H©t-^#— H©«ia^-r«ic 

HT*S. 

1 0 8 ttfflP 
30 0 *ty^ 
5 0 0 #>^z^h 
50 12 EB^H 
io 5013 ettttfli C*>f » 

50 14 it^t:-^— 
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(13) 



6-262773 



m2] 



[04] 





12 3 4 6 



4 5 



[H7] 



V (v> 



Vop 



-P/- 



CPWM) 





»%T£f"i *T% , 1 ■ J* t '<r#* * ***** *••***« ********* *** 1 * •**, **•**•%*•*#****'' 



I 

400 p 



P» : yut-^W (=T,) tFWMtfrtt-?} 

P* : <-T*-T,) 

Pj : y-fxt-}/^ (-Tj-Ti) 
Vop 



> » 
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(14) 



6-262773 



[BM 0] 




ftiWKWCfitfftfe : Kt Ciiff/T • dot] 




II 2] 



II 3] 




4011 L3 
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(15) 



2 6 2 7 7 3 



11 1] 
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(16) 



&M¥6-2 6 2 7 7 3 




(si) int. ci. 5 mmn sfnmmmn fi mmm^mm 

9012-2C B4 1J 3/04 1 0 3 B 

«S«P^:Bai2TA : f 1 3TB30#2^ «^^fflKm : P3TB30S2^ 

SDSt»^:B9KT5tLT3TB30S2^ *V 
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